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1.  Introduction 
Mathematics is known to be one of the key enabling factors for Industrial Innovation since it offers flexible, 
cheap and highly reliable techniques.  
The efforts required to introduce mathematical research into the private industry have been increased in the 
past twenty years worldwide. This was mainly due to the activities of governmental research centers and 
Universities on one hand and of Applied Mathematical Societies such as SIAM in the United States and ECMI in 
Europe.  
A strong cooperation between applied mathematics research centers and the private sector can be seen in 
North America. In Europe, even though many countries present well established ways of collaboration, the 
landscape is still fragmented with nations where the investments in academic-industrial cooperation are very 
poor.  
In this respect, the European Science Foundation set up a common strategy for European Industrial 
Mathematics to increase Continent's competitiveness. These objectives are centered on the idea of building a 
community of Industrial Mathematicians that can be partners of the industrial sector for Research and 
Development purposes (EMS, 2011). Some strategic objectives are: to foster the applied mathematics network 
towards a knowledge-based economy, to overcome geographical and scientific fragmentation, to harmonize 
mathematics education for students and teachers at a European level, to facilitate the mobility between industry 
and Academia.      
The Italian research groups of applied mathematics, despite many successful examples of academic-industrial 
collaborations, are still far from expressing their full potential in terms of innovation, technological transfer and 
support to the competitiveness of the Italian firms. 
One of the reasons for this low level of integration between mathematics and industry might be attributable to 
the Italian industrial landscape mainly composed by small enterprises that do not have, in general, many 
resources to invest in Research & Development programs. The economic crisis further complicated the situation, 
but there could be also additional elements that contributed to create a gap with respect to other developed 
countries, hence this question will be further investigated throughout the paper. 
The Mathematical Desk for Italian Industry is a project started in December 2012 through the efforts of the 
Istituto per le Applicazioni del Calcolo “Mauro Picone” (IAC) of the Italian National Research Council. The 
project is developed in collaboration with the Italian Society for Applied and Industrial Mathematics (SIMAI) 
and the Italian Association of Operations Research (AIRO).  
The mission of the Mathematical Desk is that of building a concrete bridge of common interests between the 
Italian scientific community of applied mathematics and the world of the Italian enterprises, focused on the 
development of industrial research projects and innovation. 
The scope of this paper is to clarify the motivations for this project and to present an overview on the 
activities, context and organization of the Mathematical Desk.  
The remainder of the paper is organized as follows. In section 2 an outline of the International organizations 
whose mission is similar to that of the Mathematical Desk is presented; section 3 provides an overview of the 
Italian industrial landscape and presents some success cases of industrial mathematics in Italy; in section 4 the 
main funding opportunities for research and development in industry are recalled and finally section 5 describes 
in detail the project of the Mathematical Desk for Italian Industry. 
 
2. State of the art for International industrial mathematics networks 
In this section we discuss worldwide innovation practices focusing on the role of Mathematics, which is 
internationally recognized as the “language for innovation” (EMS, 2011). To this purpose, we consider some 
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examples of international organizations involved in industrial mathematics whose mission is very close to that of 
the Mathematical Desk. Table 1. summarizes the structures we selected and reports some information such as 
activities and legal form. 
Relationships between Mathematics and Industries can be fostered through several activities: Interdisciplinary 
research centers within academia, academic position with an industrial focus, PhD and Master’s degree programs, 
Postdoctoral fellowships, modeling weeks, workshops, study groups, internships, networks of academic and non-
academic institutions, facilitators (SIAM, 2012). These activities are organized by academic counterpart with 
governments providing the main funding. 
One of the main action is to involve students, at Master and PhD level, and Postdoctoral fellow in industrial 
research. Programs centered on industrial applications, possibly with supervision from an industrial partner, are 
developed to promote a research profile that, besides technical expertise, possesses the so-called soft skills: 
communication and flexibility - both essential to work in an interdisciplinary environment - teamwork, 
willingness to listen, experience with the business focus of the company and the ability to meet time constraints 
(SIAM, 2012). Such a researcher may eventually pursue and industrial career. This action results in spreading 
mathematicians among industries, therefore strengthening the academic-industrial connections. This is 
particularly important in case of Small and Medium Enterprises (SMEs) that produce most part of innovative 
technologies but have very few contacts with mathematicians (EMS, 2011). 
An important professional role is that of facilitators, also referred to as technology translators. Facilitators discuss 
with a private company about its business problem, they translate it into mathematical terms and look for the 
suitable research group to deal with it. Finally the organization put in contact the company and the selected 
research group that start working together. The crucial point in the process is the translation activity of the 
facilitators since an industrial partner may not have sufficient mathematical skills and on the other hand the 
academic counterpart may not be able to clearly explain his results to a client. This activity have to be pursued 
along the entire project. 
 
Table 1. Selected international organizations whose mission is very close to that of the Mathematical Desk. 
 Country Legal Form   Activities Ref. 
AMIES France National Agency Education, Research, Promotion, 
Facilitators,  Networking 
 
(AMIES, 2013) 
IMA USA NSF-founded 
research institute 
Workshops, Post-Doctoral Fellowships, 
Networking, Publishing 
(IMA, 2013) 
Matheon Germany DFG Research 
Center 
Technology Transfer, Training, 
Workshops 
 
(Matheon, 2013) 
Math-in Spain Network of Centers 
of Excellence  
Consultancy, Training, Technology 
Transfer, Facilitators, Networking 
 
(Math-in, 2013) 
Mprime Canada Network of Centers 
of Excellence 
Technology Transfer, Research Funding, 
Facilitators, Networking, Post-Doctoral 
Fellowships 
 
(Mprime, 2013) 
Smith 
Institute 
UK Non-Profit Technology Transfer, Training, System 
Design and Analysis, Networking 
(The Smith 
Institute, 2013) 
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Workshops and study groups are other activities that build a network of academic institutions and private 
companies and offer training on the job for young students (see for example the Mathematics in Industry website 
for the organization of study groups (Mathematical Institute, University of Oxford , 2013)). 
All the organizations we considered are on a different extent involved in one of the previous activities. AMIES 
(France) is a National Agency founded by the Institut National de Science Mathematiques et de leurs Interfaces 
(INSMI) of the French National Research Council (CNRS) (AMIES, 2013). It puts into contact companies, 
researchers and students through the support of innovative projects in industrial mathematics. In the evaluation of 
the projects, the financial commitment of the industrial partner is a necessary requirement for the Agency 
support. Such a commitment may be in different forms such as post-doc or internship funding and have to be 
proportional to the company size. On the other hand the company benefits from tax deductions for its project 
expenditures. AMIES has a team of Facilitator each one for a different region of France with specific 
mathematical expertises. 
The Canadian Network Mprime has the same functions (Mprime, 2013). They finance mathematical research in 
five key sectors of Canadian economy (Biomedical and Health, Environment and Natural Resources, Information 
Processing, Risk and Finance, Communications Network and Security). Projects financed by Mprime may be of 
different size but they have to be partially funded by a non-academic partner. Some Industrial partner involved in 
Mprime projects are: ALCOA, Ballard Power, BC Ferries, Dynamex, IBM, Microsoft, Shell, Simula Research 
Lab. 
The Institute for Mathematics and its Application (IMA) based at the University of Minnesota is an NSF-funded 
visitors’ institute (IMA, 2013). All the people involved in IMA are visitors from worldwide Universities creating 
a transitory environment and a scientific network in industrial mathematics. IMA mission is to connect 
“scientists, engineers, and mathematicians in order to address scientific and technological challenges in a 
collaborative, engaging environment, developing transformative, new mathematics and exploring its applications, 
while training the next generation of researchers and educators” (IMA, 2013). To this end, it organizes 
workshops, study groups, modeling weeks where participants from academia, industry and governments may talk 
to each other and find new way of collaboration. This is also part of a training for young students that can start an 
internship within a private enterprise or a government (non-academic) organization and may find new job 
opportunities from outside academia. Each year it organizes an Annual Thematic Program involving, on average, 
1000 people (mathematicians and applied scientists) from all over the world. It offers about ten Postdoctoral 
Fellowship each year focused on Applied Mathematics, some of which are in cooperation with and industrial 
partner that provides half the budget for the fellowship. About half of the Postdoctoral fellows pursue a career in 
industry. 
An important Institution is Matheon (Germany) a DFG Research Center (MATHEON, 2013 and DFG German 
Research Foundation, 2013) involved in a wide range of activities in mathematically based Technology Transfer. 
This Center of excellence is run by five German Institutions: Freie Universität Berlin, Humboldt Universität zu 
Berlin, Technische Universität Berlin, Weierstrass Institute for Applied Analysis and Stochastics (WIAS) and 
Zuse Institute Berlin (ZIB). Research taken at the participating institutions led to software packages and patents 
that are commercialized through several academic Spin-Offs - associated with Matheon. Facilitators at the Center 
discuss with private companies about their R&D problems and select the appropriate research group among the 
participating institutions to deal with it. Matheon promotes an internship program for students in cooperation 
with an industrial partner that partly finances the position. Industrial partners of Matheon are, among others: 
Deutsche Bahn AG, Deutsche Telekom AG, Electricité de France SA, The Mathworks Inc., Philips Research, 
Volkswagen AG. It is finally involved in the promotion of mathematical education in schools with the 
organization of events, summer schools and training for teachers. 
Math-in (Spain) is a network made of research groups of about twenty Universities (Math-in, 2013). They are 
involved in consultancy, training, collaborative projects and software development. Since its establishment in 
2011 the Math-in signed several contracts, with national and international companies, especially SMEs. Some 
“technology-based firms” have been created to commercially exploit the results of research made by the partners 
of the network. Clients of Math-in are ALCOA, FINSA, Johnson & Johnson, NORVENTO, and Vodafone. 
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The Smith Institute for Industrial Mathematics and System Engineering (UK) is an independent non-profit 
company providing consultancy in R&D and training to its clients (The Smith Institute, 2013). It is also involved 
in networking activities, putting into contact private companies with academic partners when required. 
3. The Italian context 
3.1. Industry in Italy 
In the first part of this section we will report a synthetic description of Italian industry highlighting few key 
statistics useful to understand the firms’ overall structure and typology. The second part is dedicated to 
understand the amount and the structure of research and development in Italy and to compare Italian and 
European averages. In 2010, companies involved in industry and services were 4,372,143 engaging 
approximately 16.7 million people, around 67% of them were employed (ISTAT, 2012). The Italian industrial 
structure is essentially focused on many small firms and several large industries, as show in  
 
Table 2, while the average size of firms is particularly low: 3.8 employees per company.  
 
 
Table 2 Italian enterprises most important indicators in 2010 (Istat, 2012).  
Workers by 
classes Enterprises Workers Employees 
Added Value 
(mln Euro) 
Industry in 
strict sense     
0-9 362.351 1.017.022 538.684 29.106 
10-19 46.593 621.571 545.366 24.947 
20-49 22.153 666.008 630.871 33.646 
50-249 9.459 919.007 905.686 59.618 
250 - 1.461 1.080.269 1.078.083 97.386 
Total 442.017 4.303.877 3.698.690 244.703 
Services 
0-9 3.210.644 5.797.140 1.892.481 160.299 
10-19 73.165 949.865 803.990 36.548 
20-49 26.175 776.201 730.872 35.151 
50-249 10.423 1.014.123 990.333 47.654 
250 - 1.948 2.031.368 2.026.966 122.985 
Total 3.322.355 10.568.697 6.444.642 402.638 
Totals 
0-9 4.151.104 7.986.251 2.912.008 220.276 
10-19 141.434 1.850.581 1.593.091 71.540 
20-49 54.801 1.628.475 1.536.113 76.403 
50-249 21.309 2.057.944 2.018.860 113.972 
250 - 3.495 3.171.207 3.164.524 225.639 
Total 4.372.143 16.694.458 11.224.596 707.830 
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Regarding the added value achieved, one third came from micro-enterprises, one third from large firms and one 
third from small and medium enterprises. The connotation of Italian industry in micro and large enterprises is 
confirmed regarding the employees number (49% in micro enterprises and 19% in large one). Service industry is 
the most important for the national economy. The industry in the strict sense (industry without construction 
sector) is the 10.1% of firms,  with 25.8% of the employees and 34.6% of added value.  
The legal form is dominated by individual enterprises (75% of cases) while the remaining are equally distributed 
into partnership (17.5%,) or companies (17%). Cooperatives represent just 0.5%.  
 
Investments 
In 2010, Italian companies have supported a fixed investment spending about 138 billion euro, an increase of 
19.4% over the previous year (ISTAT, 2012). The largest share of investment is made by the service industry, 
with 61.9% of the total, while the industry in the strict sense realizes 31.3% and construction 6.8%. The analysis 
by firm size shows that investments are made for 33.4% of enterprises with up to 9 employees, 29.1% for those 
with 250 or more employees, for the 23.0% of companies with 50-249 employees, 7.5% for those with 20-49 
employees and the remaining 7.0% of firms with 10-19 employees. Investment per employee, on average 8300 
euro (was 6800 euro in 2009), vary with the size of the firms being more consistent in medium and large 
enterprises (respectively 15.4 and 12.7 thousand euro) compared to micro (5800 euro) and companies with 10-19 
employees (5200 euro). The indicator is higher in industry excluding construction (10.0 thousand euro), while in 
the service sector and construction is equal to 8.1 thousand euro and 5.2 thousand euro, respectively. 
3.2. Research, development and innovation 
In 2010, 19.6 billion euro was invested for research and development. 53.9% (10.6 billion euro) comes from 
enterprises (7.7% of total investments from companies), while the rest comes from universities and public 
institutions (Table 3).  
Table 3. R&D expenses in 2010 by research type and institutional sector (ISTAT, 2013) 
 Absolute Values (mln euro) Percentage Variation respect to 2009 
Sectors Basic Research 
Applied 
Research 
Experimental 
Development Total 
Basic 
Research 
Applied 
Research 
Experimental 
Development Total 
Public 
Institutions 766 1619 303 2688 9.4 -1.6 68.3 6.5 
Private No 
Profit 
Institutions 
200 494 17 711 24.2 9.3 -19.0 12.1 
Enterprises 902 5515 4162 10579 -9.3 8.2 0.4 3.3 
Universities 3176 1902 569 5647 -3.3 -2.4 -2.1 -2.8 
Total 5044 9530 5051 19625 -1.8 4.2 2.5 2.2 
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The bulk of investments are for development and applications (39% and 52.1% of the total, respectively). 54% are for staff costs, 37% for 
good and services and the rest are capital expenditures. In 2010, Compared to 2009, the expenditure has risen in both nominal (+2.2%) and 
real (+1.8%). The increase was higher in the private non-profit institutions (+12.1%) and public institutions (+6.5%). In enterprises, the 
increase is more moderate (+3.3%), while in university investments decreased (-2.8%). The weight of the total private spending rose from 
56.6% to 57.5%, thanks to the growth of the business and the parallel decline occurred in the universities. Compared to last year, spending on 
R&D grew by 6.5% in the north-west and by 2.4% in the north-east, while there is a decrease in the south (-3.2%) and in the center of Italy (-
0.5%) (ISTAT, 2013). In 2010, remains unchanged the percentage of expenditure on R&D, 1.26% of GDP, far below the 3% goal of Lisbon 
Strategy (EU, 2000). One half of investments comes from industry and a little below one third from higher education institutions (Table 4). 
The distribution of R&D expenditure is dominated by manufacturing (over 70% of the total,  
Table 5) that presents an increase of 6.3% with respect to 2009 (ISTAT, 2013 and STructural ANalysis Database, 
2013). In this area there is an increase in traditional sectors, 20% on average, and even in the most advanced one, 
12% on average. 
 
Table 4 Percentage distribution of R&D expenditures respect to GDP in 2010 (EUROSTAT, 2012) 
Sector Percentage of GDP 
Business Enterprises 0.68  
Government 0.17  
Higher Education 0.36  
Private Non-Profit 0.05  
TOTAL 1.26  
 
Table 5 Distribution of R&D expenditures across all activities in 2011 (STructural ANalysis Database, 2013) 
Industry Typology Percentage distribution 
Agriculture, Hunting, Forestry and Fishing 0.02 
Mining and Quarrying 1.72 
Manufacturing 70.43 
Electricity, Gas and Water Supply 0.75 
Construction 0.65 
Wholesale and Retail Trade Restaurants and Hotels 2.65 
Transport, Storage and Communications 10.55 
Finance, Insurance, Real Estate and Business Services 12.53 
Community, Social and Personal Services 0.66 
Total 100 
  
High-technology manufactures 27.81 
Medium-high technology manufactures 29.66 
Medium-low technology manufactures 6.44 
Low technology manufactures 6.53 
 
 
 
Personnel engaged in research activities in 2010 (expressed in terms of full-time equivalent units) are 225,632 
units and they are just 0.99% of total employed people, 45% of which are researchers (Table 6). 
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 Table 6 Percentage distribution of employment in R&D respect to total number of employed in Italy in 2010.                                    
Numerator is in full-time equivalent units. (EUROSTAT, 2012) 
Sector Occupied Typology 
 Total R&D personnel Researchers 
All sectors 0.99 0.45 
Business Enterprise 0.49 0.17 
Government 0.15 0.08 
Higher Education 0.32 0.19 
Private non-profit 0.03 0.02 
 
Compared to 2009, the R&D personnel increases in firms (+2.2%) and public institutions (+2.7%) while 
decreases in the private non-profit institutions (-19.7%) and universities (-3.5%). 
Concerning business expenditure, we notice: a 1.8% decrease for small firms (between 0 and 49 employees); a 
13% increase for 50-249 employees class companies; a 12.2% increase for 250-499 employees class and a 1.3% 
increase for larger companies. We also notice that, for the second consecutive year, the largest size class reduced 
its expenditures relative to the total spending (from 70.4% in 2009 to 69% in 2010). 
Enterprises R&D expenses are dominated by those of big companies (Table 7). It is remarkable how small and 
medium enterprises provide a relevant contribution. 
 
 
 
Table 7 Enterprises R&D expenses by workers number  classes in 2010(ISTAT, 2013) 
Workers Number by 
Classes 
Absolute Values  
(mln euro) Percentage 
0-49 949 9.0 
50 – 249 1,426 13.5 
250 – 499 901 8.5 
500 - 7,303 69.0 
Total 10,579 100 
 
 
Innovation 
 
In terms of innovation, the proportion of Italian innovative enterprises is a little over the European average (Table 
8 and  
Table 9). Despite that, there is still a lack of cooperation between Italian innovative firms, especially between 
small ones (Table 10). 
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Table 8. Proportion of innovative enterprises, 2008-2010 (EUROSTAT, 2013) 
 Innovative enterprises (%) 
EU-27 (Excluding Greece) 52.9 
Italy 56.3 
 
Table 9. Proportion of innovative enterprises by type of innovation, 2008-2010, (EUROSTAT, 2013) 
% of all innovative 
enterprises 
product 
process 
innovation 
organisational 
marketing 
innovation 
product/process innovation 
AND 
organisational/marketing 
innovation 
EU-27  
(Excluding Greece) 23.0 26.4 50.7 
Italy 22.5 28.2 49.3 
 
Table 10 Proportion of product and/or process innovative enterprises engaged in any type of cooperation by size class, 2008-2010, 
(EUROSTAT, 2013). 
 Total From 10 to 49 
employees 
From 50 to 249 
employees 
250 employees or 
more 
EU-27 
(Excluding Greece) 25.5 20.5 32.7 53.9 
Italy 12.1 9.3 20.2 40.2 
 
 
3.3. Success Stories: a review 
What does investments in research produce?  What are their effects in industry?  To answer these questions, we 
show some example of real collaboration between Industry and Academia taken from the scientific publication 
"Matematica e Impresa" from SIMAI, 2008; we follow the taxonomy used there, dividing the stories into four 
different fields, namely: Industry, Energy and Environment, Health, Society. 
 
Industry 
We start with a work for the automotive industry, about the morphologic analysis of a cam, the engine 
component responsible for valves actuation. The Laboratory for Modeling and Scientific Computing (MOX) 
from "F. Brioschi" Department of Mathematics in Milan, developed an original software performing a number 
of analysis on cams, such as a check for a correct alignment along the driveshaft (least square methods has been 
used), reconstructing speed and acceleration lift profile by numerical differentiation, applying Gaussian and 
spline filters to compensate for biases and measuring errors due to the surface shape of contact with the cam 
(Abbà, Formaggia, Miglio & Pugliese,2008). 
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ST Microelectronics from Catania in collaboration with the Department of Mathematics and Computer Science, 
Catania University developed a multi-purpose optimization algorithm to support embedded electronic circuits 
design, in order to overcome issues like costs and time-to-market. The software is now able to simulate 
processes, devices and circuits maximizing products’ effectiveness by the optimization of objective functions 
and establishing Pareto optimal values of electronic components (Nicosia, Stracquadanio, Conca, 
Castrogiovanni, Narzisi, Rascunà et al., 2008) . 
In Florence, the Galileo Vacuum Systems Ltd. asked “Innovazione Industriale Tramite Trasferimento 
Tecnologico” (I2T3) and Department of Mathematics "Ulisse Dini" from the University of Florence to model 
the glow discharge phenomenon taking place in physical vapor deposition processes; a drift diffusion model has 
been coupled with the Poisson equation for the potential, and the strong nonlinear coupling have been 
addressed with 2d and 3d finite element methods. The results about charge distribution supported the choice of 
process parameters (Borsi, Barletti, Meacci, Primicerio, Speranza & Fanfani, 2008). 
 
Energy and Environment 
The Informatizzazione Commercio Energia (ICE) company in Orio al Serio (Bergamo), wanted to set up a 
retail environment for gas; with this purpose they asked for the collaboration of Mathematics and Informatics 
Statistics and Applications "Lorenzo Mascheroni", Bergamo University Information Engineering and 
Mathematical Methods Department, Bergamo University and Quantitative Methods Department, Brescia 
University to model the whole supply process and manage the market risks. A stochastic model has been 
developed with the objective to maximize earnings for the reseller; the software determines the optimal number 
of clients for any range, prices and volumes of gas together with the maximum supply capacity, taking into 
account monthly temperature variations and oil’s price influence. Compared with the analogous deterministic 
model, the new stochastic one can better simulate extreme situations that can lead to exceed the maximum 
supply capacity and to penalties for the seller (Gambarini, Nicolini, Bertocchi, Maggioni, Innorta, Vespucci, et 
al 2008). 
The Department of Design at Politecnico of Milan (INDACO) together with Center for Excellence for 
Research, Innovation, Education, and industrial Labs partnership (CEFRIEL) analyzed the logistic operations in 
collecting e-waste for the Italian Coordination Centre of Waste Electric and Electronic Equipment (WEEE). 
The aim was to minimize distances and trips to the collecting centers, uniformly distributing electronic 
equipment consortia in the territory. With a linear programming model solved with CPLEX (IBM, 2013) it is 
possible to attain, for real instances, the optimal solution with a gap under 5% (Bruglieri, Cattaneo, Colombo, 
& Colorni, 2008). 
The Hera Group S.p.A. manages garbage collection in six districts in Italy, supplying for 2.5 million inhabitants 
that produce 4 million tons of wastes. They chose Gruppo TEMSI, Optimization Methods Advanced 
Laboratory (OPTIMAL), OPTiT Optimal Solutions, S.r.l., Electronic Informatics and Systems Department 
(DEIS lab) as scientific consultants to optimize their processes. The model developed by OPTIMAL and 
OPTiT simulated 20 years of operations in dozens of plants, minimizing costs for disposal, capital investment 
and management. Hera is actually using the model embedded in a decision support system saving money on 
transportation and management of plants (Casadio, Giacomucci, Galli, De Mastro, Salieri, Guarnirei, et al 
2008). 
 
Health 
The European Brain Research Institute, in collaboration with the Institute of Systems, Analysis and Computer 
Science "Antonio Ruberti", studied correlations between genes and sanity/unsanity in transgenic mice. The 
study produced a very interesting semantics in its formula: they made easy to determine most relevant genes 
combinations and the thresholds to separate sane from unsane mice (D’Onofrio, Arisi, Brandi, Mambro, 
Bacalini, Felsani et al., 2008). 
Paramed S.r.l. from Genoa, asked for competences at National Institute of Physics of Matter and National 
Research Council to reduce distortions due to inhomogeneity of magnetic field via software, in magnetic 
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resonance problems. With the help of algebraic techniques, data fitting and interpolations, the software has 
shown good performances even in cases where inhomogeneities are strong (Bertora, Carrozzi, Massone, 
Sorrentino, & Piana, 2008). 
Bio-Ker S.r.l. commissioned to CRS4 laboratory of Pula (Cagliari) the creation of a computational method for 
the design of proteins with better kinetic properties. Studying proteins molecular dynamics via open source 
software (Gromacs, NAMD) on CRS4 cluster, they have been performed 120 hours of calculations on 48 
parallel CPU’s to simulate 5 nanoseconds of protein’s life. The work resulted in a decision support system that 
allowed Bio-Ker to save money and time otherwise devoted to laboratory experimental activity (Maullu, Caboi, 
Sergi, Schrepfer, Tonon, Valentini, et al 2008). 
 
Society 
About cultural heritage protection, Geoarte S.r.l. in collaboration with The National Agency for new 
technologies, energy and sustainable economic development (ENEA) and the Physics Department of Ferrara 
University performed a 3d scan of the two separated parts of Yoav from Rieti’s gravestone. Over 100 scan with 
millimeter precision have been made, that helped realize a perfect copy, exposed later at an exhibition. The 
work has been commissioned by Bologna’s Jewish community and the city’s Medieval Civic Museum (Brandi, 
Bruni, Maino, Massari, Roversi, Maino et al., 2008). 
ATAC S.p.A. is the public transport company in Rome; they used a fluid dynamic model developed by 
researchers from Calculus Application Institute "Mauro Picone", CNR, allowing real time traffic behavior 
reconstruction using a few measuring points. Assuming that traffic jams are stable and measurable, these 
macroscopic models simulate shocks and their effects on urban traffic. The model was applied to real data, and 
the model parameters were successfully tuned to reproduce the urban traffic in the city of Rome. (Piccoli & 
Natalini, 2008).  
We close the overview with a logistic problem addressed in Genoa at the maritime terminal. Terminal SECH 
(Southern European Container Hub) proposed a study on stowage plans on container ships to Economy and 
Quantitative Methods Department and Systems Informatics and Telematics Department; it was a Master Bay 
Plan problem, faced with a heuristic method combining decomposition with local research techniques to 
guarantee the global solution (Sciomachen & Tanfani, 2003; Ferrari, Sciomachen, Tanfani, Ambrosino, 
Paolucci, & Anghinolfi, 2008). 
4. Funding opportunities: a public tool for development 
 Collaborations such as the ones presented in the previous section are stimulated and promoted by public 
initiatives in support of business: we are talking about the calls for grants letting enterprises access to publicly 
funded research results, collaborate with research organizations, and employ graduates. 
Italy received for the period 2007 - 2013 about 28 billions of structural funds, broken down into 21 billions of 
European Regional Development Fund (ERDF) and 7 billions of European Social Fund (ESF), using about 18% 
of them (to February 2012), a figure that ranks third to last place among the European countries. 
However, the events at the end of 2011 that prevented Italy by the automatic cancellation of these funds - re-
modulation of the shares of co-financing, the presentation of major projects and the use of financial engineering 
instruments - brought more attention to this issue; public bodies responsible for allocating money behind the 
evaluation of projects effectively promoted the notices on which to apply and published in December 2012 the 
development decree that contains a number of measures to promote the interactions between industry and 
academia; above all, it is provided a tax credit for new employment of graduates (Fantuzzi & Managò, 2012 and 
Dipartimento Sviluppo e Coesione Economica, 2013). 
Another tax credit, financed by Ministry of Education for a million euro for 2013 and 10 million in 2014, 
supports companies that donate funds devoted to scholarships for deserving students to universities. This is the 
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only tax credit available to SMEs, because the other is expected for major works with a minimum threshold of 
admissibility equal to 500 million of euros. 
The current programming period of the Structural Funds started in 2007 and will end in 2013 (PONReC, 2013). 
The main funds for the European regional policy are the European Regional Development Fund (ERDF), 
the European Social Fund (ESF) and the Cohesion Fund (CF). The three funds have different objectives, such as 
financing measures to strengthen social cohesion through the development of local economies, improving the 
chances of employment, quality and productivity at work, and finally, where present, recovering the economic 
gap between european regions - measured by Gross Domestic Product (GDP) per head. These actions result in 
Italy in the preparation of 66 operational programs, including regional and national, divided as follows: 
• 19 belong to the convergence objective (helping regions where GDP per capita is less than 75% of the 
EU average); 
•  33 belong to the objective regional competitiveness (in order to attract investment and create new jobs);  
• 14 encourage cooperation between regional and European territories.   
 
4.1. The Regional Plan Target calls 
 
The most interesting initiative to access the Structural Funds is probably other Regional Plan Target (RPT) call, 
published in every region of Italy. The local nature of this call allows calibrating it on area’s needs, both from the 
business point of view and as fallout of the products/services developed by these measures (PONReC, 2013). 
They are calls for co-financing, thus always requiring an investment by the proposing company; in almost all 
types of calls a formal collaboration with research institutes recognized by the Ministry of Education is required, 
in order to promote the knowledge transfer and the cooperation between industry and academia. The financial 
resources for these programs vary from region to region and are generally integrated with other national funds, 
for example, there are more than 70 million allocated in Lazio for these calls, about 120 in Lombardy, while they 
are an order of magnitude higher in Campania. 
 
4.2. The National Plan Target calls 
Research&Competitiveness National Plan Target, co-financed by the ERDF (see 4) in Convergence Objective 
regions (Calabria, Campania, Puglia, Sicily), finances projects of scientific research, technological development 
and industrial innovation. Other national funds might also be added to ERDF funds. The implementation 
responsibility is shared by the Ministry of Education, and the Ministry of Economic Development. The financial 
resources allocated to these calls are about 4.5 billion euro (PONReC, 2013). 
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5. Mathematical Desk for Italian Industry: the project 
As observed in the previous Sections, the italian scientific community on applied mathematics already 
presents a rich number of interesting industrial experiences, witnessed by several successful collaborations with 
firms and dedicated high-quality publications. Nevertheless, if one considers the richness in terms of research 
groups of the italian scientific community in applied mathematics and the intensity and quality of their scientific 
production, it turns out how the state of the art of industrial mathematics in Italy is still far from expressing its 
full potential in terms of innovation, technological transfer and support to the competitiveness of the italian firms. 
Starting from this basic assumption, the Istituto per le Applicazioni del Calcolo (IAC) of the Italian National 
Research Council started in 2012 a project named Mathematical Desk for Italian Industry, funded by the Italian 
Ministry of Education, University and Research for a period of three years. In the remainder of this Section we 
provide a brief overview on the main objectives of the project, together with the organization adopted by the 
research team of the project. 
The Mathematical Desk is developed in collaboration with the Italian Society for Applied and Industrial 
Mathematics (SIMAI) and the Italian Association of Operations Research (AIRO). 
The Italian Society for Industrial and Applied Mathematics (Simai, 2013) (Società Italiana di Matematica 
Applicata e Industriale, or SIMAI) was founded in 1989. The Society’s aim is to facilitate the knowledge transfer 
between Academia and Industry regarding mathematics and its numerous fields of application, starting from the 
analysis of specific industrial problems. SIMAI belongs to the International Council of Industrial and Applied 
Mathematics (ICIAM) federation, whose membership comprises the National Societies of Industrial and Applied 
Mathematics. 
The Italian Association for Operations Research (AIRO, Associazione Italiana di Ricerca Operativa) was set 
up in 1961 by a group of researchers, technicians and industrial managers, operating in both the professional 
world and academia. Their aim was to encourage the development of theory and applications of Operations 
Research, as well as provide the opportunity for exchange of experience between researchers and professionals.  
EURO (Association of European Operational Research Societies), of which AIRO is an affiliate member, was set 
up in 1975. AIRO also belongs to IFORS (International Federation of Operational Research Societies) and carries 
out joint initiatives with other scientific associations with similar aims. 
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5.1. Objectives 
Following the purposes of the original project proposal, the mission of the Mathematical Desk for Italian 
Industry is that of building a concrete bridge of common interests between the Italian scientific community of 
applied mathematics and the world of the Italian enterprises, focused on the development of industrial research 
projects and innovation. 
Mathematical Desk’s main objective is to realize an effective and qualified intermediation role in the field of 
scientific and technological transfer, based in particular on the role of mathematics. This way, the project aims to 
encourage Italian enterprises to improve the quality of their products and processes through the adoption of 
mathematical methods specifically developed for their needs, thanks to a fruitful cooperation with a network of 
Italian centers for industrial mathematics. Additional objectives of the Mathematical Desk are:  
• to give more visibility to what mathematics can offer to industry;  
• to create an Italian network of excellence in industrial mathematics, possibly in an international context 
of European networks;  
• to stimulate future engagement of young mathematicians in industry, creating a natural network of 
contacts between advanced academic research in mathematics and industrial R&D. 
5.2. Organization 
Started in December 2012, the Mathematical Desk for Italian Industry project is currently developed by a team 
of researchers working at the IAC in Rome, with specific and complementary expertise in mathematics applied to 
industrial problems (among them: Operations Research, Optimization, System Dynamics, Partial differential 
equations, Free boundary problems, Applied statistics). The activity of the research team is encouraged and 
supervised by the scientific and institutional direction of the Istituto per le Applicazioni del Calcolo "Mauro 
Picone" (IAC) from the Italian National Research Council (CNR), where the research team is also established. 
 
Advisory Board 
The effort of the team in the development of the project is also assisted and supported by an Advisory Board, 
namely, a group of 19 scientists that includes several major Italian experts in Applied and Industrial 
Mathematics. The Advisory Board is periodically and regularly kept informed about the activities developed by 
the research team, and provides suggestions and useful ideas to enrich the potential and the results of the 
Mathematical Desk.  
 
Partners 
For each requested consultancy the Mathematical Desk will identify research centers with proven success 
experience in the specific needed application within a network of scientific partners. The relationship between the 
Mathematical Desk project and the network of scientific partners is so far an informal relationship. Each research 
center in the network, by either promoting or accepting its role as a partner of the project, will be potentially 
involved in the development of one or more industrial mathematics research project in cooperation with a firm. In 
particular, every partner presents a list of skills, past research projects and success cases on the bases of which it 
can be selected as a partner for a specific research activity. Additional criteria for the selection of a research 
project partner can be represented by the quantity of human resources available in each research center and by a 
rotation criterion. 
 
Companies 
The primary aim of the Mathematical Desk for Italian Industry is to conduct an effective and highly qualified 
consultancy in the field of scientific and technological transfer, with particular emphasis on the role of 
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mathematics. It encourages Italian companies to improve the quality of their products and enhance their 
processes through mathematical methods that are specifically developed for their business in collaboration with 
the partners of the project. A company interested in the activities of the Mathematical Desk can contact the 
project team for a first meeting, in which the researchers and consultants of the Mathematical Desk will present 
how the use of mathematical methods and tools may contribute to the improvement of the company’s products 
and processes. Companies will be supported as well by the researchers of the Mathematical Desk to identify the 
critical industrial processes with the assistance of specialists in the field of mathematics applied to the 
achievement of business objectives. 
For each consultancy request, the Mathematical Desk will play an intermediary role between the company and 
the selected research center and will supervise the research project at each stage. Additional detailed information 
on the Mathematical Desk for Italian Industry project is available on the website www.sportellomatematico.it 
where the enterprises can apply directly to ask for consultancies in order to start developing innovation projects 
in the field of applied and industrial mathematics. 
Conclusions 
In this paper, the project Mathematical Desk for Italian Industry was presented, trying to set it into an 
international context by reviewing similar experiences in USA, Canada, Germany, France, UK and Spain.  
The relationship between the industrial and academic world in the Italian context were considered, first by 
recalling some statistics on the Italian industry and reviewing a few success stories about fruitful collaborations 
between applied mathematics research groups and private entities, then presenting some of the main research 
funding opportunities. 
Finally, details of the Italian Mathematical Desk project were provided, describing its objectives and organization 
and highlighting its relevant role as a link between industry and mathematical scientific community. 
Some considerations can be presented, at the current state of the project, concerning the future development of 
the Italian Mathematical Desk. 
The results of the analyses provided by international organizations promoting the role of mathematics in industry 
confirmed that whenever a process of cooperation between scientific groups and industry takes place, every 
player benefits from it. 
The small size (on average) of the Italian companies is probably one of the reasons for the lack of a continuous 
collaboration between mathematical research groups and companies at present. In facts, the amount of resources 
that can be directly invested in research is limited by low available budget and the concurrent economic crisis. 
At the same time, it's also to be remarked that co-financing opportunities coming from European Structural Funds 
are very poorly exploited: Italy is under the European average in the use of such funds, as mentioned in section 4. 
Some reasons of this inefficiency are to be looked for in a too dispersive time scheduling of the call for grants, a 
lack of standardization for the requirements, and an excess of bureaucracy and administrative tasks to be 
accomplished before having access to money (Commissione VII, 2011). 
Cultural elements could also play a relevant role in the level of integration between research and industry, as 
confirmed by a higher level of cooperation registered in those countries in which there is an intense presence of 
scientific facilitators, or technology translators, namely, someone with a deep scientific background who presents 
additional soft skills as well, such as the ability to easily communicate with companies, to catch their needs and 
translate them back in scientific language to build solutions.  
Taking into account such considerations, the current strategy of the Mathematical Desk project presented in this 
paper is based on three main elements: scientific transfer facilitation, collaborative idea generation and risk 
sharing. 
The first is concerned with a wider spread for the professional figure of scientific facilitators in Italy as well, by 
promoting it as a reference for anyone in the private sector who wants to innovate or to benefit from research 
results and tools.  
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The second element, collaborative idea generation, refers to the pro-active role played by the researchers and 
consultants developing the Mathematical Desk. That is, not only mathematics can be the answer to well known 
business needs, but also: every meeting between the Mathematical Desk and a company could be the right 
moment to find new ideas of business, in which quantitative sciences possibly enable added value and market 
competitiveness to products and services. 
Risk sharing can be very important in the Italian industrial context, in which a huge number of small companies 
presents a strong will to innovate, as confirmed by the growing number of start-up companies and business 
incubators. For this class of companies, the Mathematical Desk will promote flexible research agreements in 
order to share the effort required to develop new mathematical methods and tools among the partners, together 
with the possible incomes deriving from the industrial success of such cooperative approaches.  
Finally, a high attention will be dedicated to joint initiatives with industrial districts and technological clusters, in 
order to maximize the effectiveness in disseminating and promoting Mathematical Desk's activities, and to 
exploit as mush as possible technological synergies and scale economies. 
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